Increasing foreign direct investment amount is very significant especially for developing countries in order to improve economy. Because of this situation, defining the factors that affect foreign direct investment is essential. Within this context, the main purpose of this study is to identify the influencing factors of foreign direct investment in Turkey. Within this scope, annual data for the periods between 1988 and 2015 was analyzed in this study. In addition to this situation, Multivariate Adaptive Regression Splines (MARS) method was used so as to achieve this objective. According to the results of the analysis, it was determined that current account deficit problem of Turkey affects foreign direct invest negatively. It was identified that if the ratio of current account deficit to total GDP is higher than "3.57", foreign direct investment goes down. This result shows that foreign investors do not prefer to make investment since current account deficit increases fragility in the economy and it is considered as the leading indicator of the economic crisis. While considering the results of this study, it was recommended that current account deficit problem should be minimized to attract foreign investors make investment in Turkey. 
Introduction
Especially after globalization, the popularity of international trade increased very much (Storper, 1992, 60) . According to World Bank data, the amount of total export in the world went up from 2.43 trillion USD in 1980 to 21.44 trillion USD in 2015. On the other side, import amount in the world was 20.64 trillion USD although it was 2.41 trillion USD in 1980. This dramatic increase in international trade provided many benefits to various parties. First of all, this situation brought a significant chance for the investors to achieve new markets. In addition to this aspect, countries had a chance to improve their economies with the help of foreign investors.
Developing countries are the countries which have low level of industrialization unlike developed countries (Monteiro et. al., 2004, 940) . In other words, these countries try to improve their economies because they have a low level of living standards. As it can be understood from the definition, developing countries need foreign investors in order to have higher economic growth. For this purpose, authorities of most developing countries implemented important policies to attract the attention of the foreign investors.
Foreign investment refers to the situation that company from one country makes investment to another country (Aitken, 1997, 103) . In other words, foreign investment occurs when a foreign company starts a business or purchase another company in different country. As it can be realized from the definitions, foreign investment plays an essential role regarding economic growth of a developing country. The main reason behind this situation is that developing countries should reach necessary sources in order to develop their economies.
Foreign investment mainly divides into two different areas, which are indirect and direct foreign investment. With respect to the foreign indirect investment, foreign investors buy the government bonds and stocks of the companies in another country (Karikari, 1992, 8) . Because of this situation, it is also called as foreign portfolio investment. Therefore, it can be said that in this kind of investment, investors may easily sell these investments. Owing to this risky condition, it is not a preferable for a country.
On the other side, foreign direct investment includes physical investment in a foreign country (Borensztein et. al., 1998, 117) . That is to say, opening a business, buying another companies and establishment a branch in a foreign company are the main examples of foreign direct investment. As it can be understand from these descriptions, foreign direct investment refers to the long term investment. Due to this situation, it is a favored investment for the countries. The main reason is that there is not a risk of easily outflow of foreign direct investment.
Turkey is also a developing country which tries to improve its economy. Owing to this issue, Turkey attempts to attract foreign investors to make investment in the country. It can be seen that there is an important development in these works of Turkey especially after 1980s. In those years, Turkey decided to implement a liberalized economy. For this purpose, it was decided to take some actions so as to increase foreign investments. As a result of these actions, it was seen that there was a significant increase in the amount of foreign investment after these years (Elveren and Galbraith, 2009, 177) .
While considering the aspects emphasized above, it can be understood that foreign investment is essential especially for developing countries. Because of this situation, studies that focus on the determinants of foreign direct investment play an important role for this issue. Parallel to this condition, in this study we aimed to analyze the influencing factors of foreign direct investment in Turkey. In order to achieve this objective, Multivariate Adaptive Regression Splines (MARS) model was used in the analysis process. As a result of this analysis, it will be possible to make some suggestions to increase foreign direct investment in Turkey. Regarding the identifying the determinants of foreign direct investment, this model was firstly used in this study. Due to this issue, it was thought that this study will make an important contribution to the literature.
The paper is organized as follows. After introduction part, we will explain the details of similar studies in the literature. In the third part, we will give information about the changes of foreign direct investment amount in Turkey over the years. In addition to them, the fourth part includes research and application to identify the influencing factors of foreign direct investment in Turkey. Finally, the results of the analysis were given at conclusion.
Literature Review
Foreign direct investment is a subject that was attracted the attention of many researches in the literature. The details of some of these studies were given on table 1. As it can be seen from table 1, most of the studies found a relationship between economic growth and foreign direct investment. Schneider and Frey (1985) analyzed the determinants of foreign direct investment in 80 less developed countries. As a result of regression analysis, it was defined that economic growth influences foreign direct investment positively. Özağ (1994) , Terzi and Günaydın (1997) , Kaya and Yılmaz (2003) , Kar and Tatlısöz (2008) , Çak and Karakaş (2009), Ekinci (2011) , Başar and Özkılbaç (2016) and Feng and Mingque (2016) reached the similar results by using the same method.
Additionally, İnsel and Sungur (2003) and Emir and Kutlu (2014) concluded that GDP growth influences foreign direct investment positively by using Granger causality analysis. Furthermore, Iqbal and Mahmood (2016) used vector error correction model and reached the same conclusion. On the other side, Tsai (1991) made a study in order to identify the influencing factors of foreign direct investment in Taiwan. According to the results of the regression analysis, it was defined that economic growth does not affect foreign direct investment directly. Similar to this study, Alagöz and others (2008) could not also find a relationship between these variables in their study.
In addition to the economic growth, corruption is also another factor which affected foreign direct investment according to the studies in the literature. Udenze (2014) tried to determine the key factors of foreign direct investment in USA. In order to achieve this objective, regression analysis was used in this study. As a result of this analysis, it was determined that the level of corruption negatively affects foreign investors. Moreover, Quazi (2014) also reached the similar conclusion by using the same method. However, Zurawicki and Habib (2010) identified that there is not a relationship between corruption and foreign direct investment.
Furthermore, political stability is another concept that influenced foreign direct investment according to the results of many studies. Agarwal (1980) made a survey analysis to analyze the determinants of foreign direct investment in Germany. It was determined that political instability has a negative impact on foreign direct investment. Additionally, Dumludağ and Şükrüoğlu (2007) , Salem and Baum (2016) and Lucke and Eichler (2016) reached the same conclusion by using different methods.
Moreover, economic stability is another aspect that was taken into the consideration by foreign investors. Awolusi and others (2016) made a study so as to understand the main indicators of foreign direct investment in 81 Asian and African countries. In order to achieve this objective, they used Granger causality analysis. As a result of this analysis, it was identified that economic stability increases foreign direct investment. Arık and others (2014) and Delice and Birol (2011) also emphasized this issue in their studies. Parallel to these studies, Okereke and Ebulison (2016) concluded that volatility in currency exchange rate affects foreign investors negatively.
As it can be understood from table 1, there are lots of studies which tried to analyze the key factors of foreign direct investment. It was also determined that regression method was used in most of these studies. Nevertheless, it was identified that Eviews program was used in the analysis process of these studies. Therefore, it can be said that there is a need of a study in which a new and original method is used.
Foreign Direct Investment in Turkey
With respect to the foreign direct investment, it is possible to divide Turkish economy in two different periods that are before and after 1980s. From the foundation of the republic in 1923 to 1980s, Turkey was subject to many financial problems due to some reasons, such as great depression in 1929, World War II and Korean War (Okyar, 1979, 325-344) . The economic policies after 1960s aimed to protect the domestic market. Because of this condition, government preferred to have restrictive trade regime and this situation caused export oriented industries to become weak. On the other side, In 1970s, government started to support private sectors by providing necessary loans. However, because this plan caused budget deficit, it resulted in high inflation problem in Turkey. As it can be seen from graph 1, there is a radical increase in inflation rate after 1970s (Pamuk, 2007, 3) . Because of this problem, Turkey needed a new economic program so as to provide economic sustainability. For this purpose, in 1980s, Turkey adapted liberal economic system. Within this scope, the controls over interest and currency exchange rates were eliminated according to the decisions taken in 24 January 1980. These decisions caused foreign direct investment to go up after these years (Elveren and Galbraith, 2009, 183) . Graph 2 gives information about the foreign direct investments of Turkey for the periods between 1975 and 2002. As it can be seen from graph 2, the amount of foreign direct investment rose very much after 1980s. Also, this increase continued until 2001 in which a significant banking crisis occurred in Turkey. Due to this crisis, there was a radical decrease in this amount. Furthermore, graph 3 illustrates the direct foreign investment of Turkey for the years between 2003 and 2015. After this crisis, Turkey took some new actions related to economy in order to provide economic growth. As an example, banking sector was restructured in Turkey. These actions increased the credibility of Turkey. As a result of this situation, the amount of foreign direct investment went up especially after 2003. As it can be understood from graph 3, this increase went on until 2008. Due to global mortgage crisis occurred in that years, the amount of foreign direct investment decreased very much. Nevertheless, after 2010, it can be said that the amount of foreign direct investment had an increasing trend.
The Methods Used in the Study
Multivariate Adaptive Regression Splines (MARS) method was developed by Jerome Friedman in 1991. This method is used to understand the relationship between dependent and independent variables (Friedman, 1991, 1) . MARS model is detailed on the following equation.
In this equation, "Y" demonstrates the dependent variable. On the other side, "X" refers to the independent variables that have effect on the dependent variable. Moreover, "B 0 " represents the constant term while "a n " shows the coefficient of nth basis function. Additionally, "K" explains the number of basis functions and "ε" demonstrates the error term.
In the analysis process, firstly, basis functions are developed while considering various combinations of independent variables. This process stops when system reaches the maximum amount of basis functions. Next, system eliminates some basis functions that reduce the level of significance of the model. Consequently, the ideal model can be achieved. This model has the highest R 2 and lowest error of estimation (GCV) values. While creating a model by using MARS method, some subjects should be completed on the system. Within this context, velocity factors, which take value between 1 and 5, should be chosen as a low value in order to achieve more accurate results (Tunay, 2001, 182-185) . In addition to this issue, the space of "maximum interaction among variables" should be completed so as to identify how many variables can be interacted each other (Friedman, 1991, 60) .
There are a lot of advantages of using MARS method. Firstly, MARS method eliminates multicollinearity problem which refers to the high correlation between explanatory variables. Furthermore, in MARS method, it is possible for independent variables to take various coefficients for different situations. In addition to this situation, smoothing splines are used in MARS method instead of a straight line to determine the relationship among variables. (Friedman, 1991, 7-60) .
In the literature, there are not many studies in which MARS model was used. The main reason behind this situation is that it is a very new method. Tunay (2010) , Oktar and Yüksel (2015) and Yüksel and Zengin (2016) used MARS method so as to determine early warning signals of the financial crisis. In addition to those studies, Tunay (2011) and Sephton (2001) used this study to analyze recession. Moreover, Yüksel (2016) identified the determinants of current account deficit in Turkey and Oktar and Yüksel (2016) defined the factors that affect Turkish banks to use derivatives by using this method.
Econometric Analysis

Data
Annual data for the period between 1988 and 2015 was used in this study. This data was provided from the websites of World Bank and Turkish Statistical Institute. Additionally, with respect to the stationary analysis, Eviews 8 program was used. On the other side, MARS 2.0 program of Salford Company was used in order to understand the relationship between dependent and independent variables.
Variables Used in the Study
In order to reach the purpose of the study, we used log values of foreign direct investment amount of Turkey for the years between 1988 and 2015. Additionally, to determine the influencing factors of foreign direct investment, 7 different independent variables were taken into the consideration as a result of analyzing similar studies in the literature. The details of these variables were given on table 2. Agarwal (1980) , Schneider and Frey (1985) , İnsel and Sungur (2003) , Kurtaran (2007) , Karagöz (2007 ), Arık et. al. (2014 , Çetin and Seker (2014) , Başar and Özkılbaç (2016) Bank Loans Bank Loans/GDP İnsel and Sungur (2003), Çetin and Seker (2014), Economou et. al. (2016) , Hoa and Lin (2016) Inflation Rate (CPI t -CPI t-1 )/ CPI t-1
Agarwal ( As it can be seen from table 2, we used 7 different independent variables. Current account deficit increases the fragility in the economy (Yüksel, 2016, 102) . Because of this situation, there should be negative relationship between current account deficit and foreign direct investment. Furthermore, the effect of bank loans to foreign direct investment can be changed according to the quality of the loans (Çetin and Seker, 2014, 131) . If the quality of the bank loans is high, this increases the size of the sector, so it will attract the attention of the foreign investors. On the other hand, when the amount of non-performing loans is high, it will cause foreign direct investment to decrease.
In addition to those variables, because higher inflation and unemployment rates refer to the unfavorable situation, there should be negative relationship between these variables and foreign direct investment (Çak and Karakaş, 2009, 49) . Moreover, since high amount of changes in USD/ TL exchange rates show the volatility in the market, this condition will affect foreign investors negatively (Okereke and Ebulison, 2016, 10) . On the other side, high economic growth increases stability in the economy. Owing to this aspect, there should be positive relationship between this variable and foreign direct investment. Additionally, higher interest rate has a negative effect on foreign direct investment due to the similar reason (Eshghi et. al., 2016, 111) .
Analysis Results and Findings
In order to analyze the influencing factors of foreign direct investment in Turkey, firstly, we made an analysis to understand whether independent variables are stationary or not. For this purpose, Augmented Dickey Fuller (ADF) and Phillips Perron (PP) unit root tests were used. The results of these tests were demonstrated on table 3. As it can be understood from table 3, probability values of 2 explanatory variables (current account deficit and growth rate) are less than 0.05. This situation explains that these variables are stationary on their level values. On the other side, it was also identified that the probability values of other 5 independent variables (real interest rate, inflation, unemployment rate, USD/TL currency exchange rate and total loans) are more than 0.05. Because they are not stationary on their level values, the first differences of them were used in the analysis.
After unit root tests, we made an analysis in order to see the influencing factors of foreign direct investment in Turkey. Within this context, MARS system provided 8 different models. The details of these models were explained on table 4. The model, which is at the bottom of table 4, is called as starting model. This is the first model which was produced by MARS method in the analysis process. It has only one basis function and variable. Moreover, MARS system also developed many different models by adding some basis functions to this starting model. Within this scope, the model, which is at the top of table 5, is called as the most complex model. This is the biggest model which was provided by MARS according to the criteria given to the system. After this situation, MARS system started to eliminate some basis functions from this most complex model so as to reach the ideal model. In this process, system excluded some basis functions that have a decreasing effect on GCV R 2 value of the model. The model, which has a sign of "**", is named as the ideal model. As it can be seen from table 4, it has the lowest GCV and highest GCV R 2 value among all models. Table 5 gives information about the details of the ideal model. As it can be understood from this table, the ideal model has one constant and two different basis functions. Because p values are less than 0.05, they are statistically significant. Furthermore, since F value is less than 0.05, it was defined that the model is statistically significant as a whole. In addition to them, adjusted R 2 value shows that the independent variables explain 81% dependent variable. Table 6 gives detailed information about the ideal model. As it can be seen from this table there is only one independent variable which affects foreign direct investment in Turkey. In order to make more effective results, the ratio of current account deficit of total GDP was used in the analysis. Moreover, if there is a current account surplus, this ratio takes positive values whereas it is negative in case of current account deficit. This variable was stated on both basis function 10 and 12. According to basis function 10, if this ratio is more than "-3.57", it increases foreign direct investment in Turkey because of the positive coefficient (1.197). However, regarding basis function 12, it was determined that if this value is less than "3.57", there is an inverse relationship between current account deficit and foreign direct investment due to the negative coefficient (-1.210).
As a result of this analysis, it was identified that current account deficit problem of Turkey affects foreign direct invest negatively. It was understood that if the ratio of current account deficit to total GDP is higher than "3.57", there will be a decrease in foreign direct investment. On the other hand, foreign direct investment goes up when "current account deficit/GDP" ratio reduces the level behind "3.57". These results refer to the condition that foreign investors prefer to make investment in Turkey when there is not a current account deficit problem. In other words, because current account deficit increases fragility in the economy and it is considered as the leading indicator of the economic crisis, foreign investors do not opt for making investment. Increasing foreign direct investment is a very significant factor to improve the economy. Owing to this situation, while considering the results of this study, it was recommended that current account deficit problem should be disappeared so as to attract foreign investors. Schneider and Frey (1985) and Froot and Stein (1989) reached the same conclusion in their studies.
Conclusion
We tried to analyze the determinants of foreign direct investment in Turkey. Within this context, annual data for the periods between 1988 and 2015 was analyzed in this study. Moreover, we selected 7 different explanatory variables that may affect foreign direct investment amount. In addition to these issues, we used Multivariate Adaptive Regression Splines (MARS) method so as to achieve this objective.
First of all, we made unit root tests for independent variables in order to understand whether they are stationary or not. Within this scope, Augmented Dickey Fuller (ADF) and Phillips Peron (PP) unit root tests were used. As a result of this analysis, it was defined that 2 variables are stationary on their level values. However, it was also understood that other 5 independent variables are not stationary, so the first differences of them were used in the analysis.
After stationary analysis, we made an analysis by using MARS method so as to determine the key factors that influence foreign direct investment. According to the results of this analysis, it was identified that current account deficit problem influences foreign direct investment. In addition to this aspect, it was also defined that there is an inverse relationship between current account deficit and foreign direct investment owing to the negative coefficient.
These results show that foreign investors prefer to make investment in Turkey when there is not a current account deficit problem. That is to say, current account deficit problem has a negative impact on foreign direct investment since it increases fragility in the economy. Because foreign direct investment plays an important role to improve the economy, it was recommended that Turkey should firstly focus on solving current account deficit problem to attract foreign investors.
